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Abstract
Background: To early recognize septic patients, quick Sequential Organ Failure Assessment (qSOFA) was
proposed by the Sepsis-3 guideline as the initial sepsis identi�cation outside of intensive care units;
however, the lack of consensus regarding the revised de�nition might impede efforts to treat septic
patients. Our aim included validation of the new de�nition in patients with documented bactereamia, by
means of the evaluation for the period of delayed treatment efforts and impacts of delayed treatment on
prognosis of those categized by traditional or revised sepsis de�nitions.

Methods: In the multicentre cohort of adults with community-onset bactereamia in the emergency
department, clinical information was retrospectively analyzed and causative isolates were prospectively
stored for susceptibility testes. Using the Cox-regression model, effects of delayed administration of
appropriate antimicrobials and adequate source control on 30-day crude mortality in varied SIRS and
qSOFA categories were examined after respective adjustment for independent determinants of 30-day
mortality.

Results: Of the total 3,898 adults, the time-to-appropriate antibiotic and time-to-source control in patients
initially presented with SIRS scores of ≥ 2 remained signi�cant shorter than those with qSOFA scores of
≥ 2. Effects of inappropriate EAT and inadequate source control on 30-day mortality were signi�cant in
patients who initially presented with SIRS scores of 2 (AOR, 3.06; P < 0.001 and AOR, 1.49; P = 0.04) and
3-4 (AOR, 1.63 and AOR, 2.39; all P < 0.001) but not in those with scores of 0-1 (AOR, 0.87; P = 0.88 and
AOR, 1.57; P = 0.79). Notably, adverse impacts of inappropriate EAT and inadequate source control on 30-
day mortality were signi�cant in patients who initially experienced qSOFA scores of 0-1 (AOR, 2.05; P =
0.004 and AOR, 3.31; P = 0.003), who were recognised as non-septic patients according to Sepsis-3
guidelines.

Conclusions: For patients with community-onset bacteraemia, de�nitions in the new Sepsis-3 guidelines
might impede their treatment efforts in earlier stages and this delayed treatment consequently resulted in
unfavourable outcomes. Accordingly, adopting a more restrictive sepsis de�nition that requires further
progression along the sepsis pathway is necessary to avoid delayed interventions.

Introduction
Sepsis is a worldwide public health burden resulted in substantial mortality and morbidity that causes a
considerable healthcare cost [1]. Early identi�cation and treatment of sepsis have been demonstrated to
result in favourable outcomes [2, 3]. However, the identi�cation of sepsis is di�cult given its sometimes
subtle clinical presentations in the real world [4]. Clinical risk assessments, such as the Sequential Organ
Failure Assessment (SOFA), were developed to timely identify infected or septic patients at risk of
mortality and serve as prompts to consider sepsis in unwell patients and rapidly facilitate appropriate
treatment [5]. Therefore, in the setting of emergency departments or general hospital wards, the Sepsis-3
guidelines proposed the quick SOFA (qSOFA) as a replacement for the systemic in�ammatory response
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syndrome (SIRS) criteria, which were deemed to have unfavourable speci�city and sensitivity in septic
patients [6]. Currently, although the clinical application of various sepsis de�nitions has been discussed
for different patient populations [7–9], there is a lack of consensus regarding the representativeness of
the Sepsis-3 criteria and whether they impede detection and treatment efforts [10, 11].

Bactereamia is the life-threatening condition linked to high mortality and morbidity and is generally
acknowledged to be a serious type of systemic infections [12]. More importantly, the advantages of
appropriate administration of empirical antimicrobials and source control, particularly in critically ill
individuals, have been emphasised in cases of bloodstream infections [13–16]. It was understandable
that we concerned the external validation of the Sepsis-3 guideline in bactereamia patients might lead to
unfavorable patient prognoses, if the intervention was delayed in truly septic patients who were
categorised as non-septic according to this new de�nition. Accordingly, focusing on adults with
community-onset bactereamia, our aim included the companions for the period of delayed treatment
efforts, in terms of appropriate antimicrobial therapy and adequate source control, and effects of delayed
treatment efforts on the short-term prognoses between septic patients diagnosed by SIRS and SOFA
scores.

Methods

Study site and population
A retrospective, multicentre cohort was established in the emergency departments (EDs) of three Taiwan
hospitals during the period from Jan 2016 to Dec 2019. Study hospitals included a university-a�liated
medical centre (1400 beds) and two teaching hospitals (380 and 460 beds, respectively). The adult
patients (aged ≥ 18 years) with community-onset bactereamia diagnosed in the ED were enrolled. The
study was approved by the institutional review board of each participating hospital. Partial information in
the present cohort has been recently published [17].

Patients sampled with blood cultures (BCs) during the ED stay were retrieved from a computer database.
Of adults recognized with the BC growth, patients experiencing community-onset bacteremia were only
eligible, after the exclusion of patients with contaminated BCs, those diagnosed with hospital-onset
bactereamia or bactereamia prior to ED arrival, those with fungemia or mycobactereamia, and those had
the uncertain outcome or incomplete clinical data within the study endpoint. Only the �rst episode of
each patient participator, if multiple bactereamia episodes were reported in EDs, was included.

Data collection
By reviewing the electronic and paper chart, a predetermined form was adapted to capture clinical
information, such as patient demographics, severity (McCabe classi�cation) and types of comorbidities,
types and antimicrobial susceptibilities of causative microorganisms, bactereamia sources, types and
duration of antimicrobial administration, image studies, types and timing of surgical or radiologic
interventions, and patient outcomes. For the qSOFA and SIRS analysis, the worst value of vital signs,
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metal status, and laboratory data within 24 hours after ED arrival was collected. All the clinical data were
randomly retrieved by one ED physician and another infectious disease–trained physician, and these two
authors inspected and discussed the medical records together for consensus, if any discrepancies were
discovered. The study endpoint was all-cause mortality within 30 days after ED arrival (i.e., bactereamia
onset).

Microbiological methods
The BC bottle was incubated in a BACTEC 9240 instrument (Becton Dickinson Diagnostic Systems,
Sparks, MD, USA) for 5 days. Bacterial species was identi�ed through the Vitek 2 system (bioMe'rieux,
Durham, NC). Antimicrobial susceptibilities were determined by the broth microdilution method based on
the contemporary CLSI standard [18]. To ensure the administration timing of appropriate antimicrobials
in each bactereamia episode, all causative microorganisms in each bacteremia episode were
prospectively stored for the susceptibility test. If a patient empirically treated by an antibiotic which was
not included in the antimicrobial susceptibility test originally offered by the study hospital, the
susceptibility to the indicated agent was retrospectively examined.

De�nitions
After the exclusion of contaminant sampling, bactereamia was de�ned as bacterial growth in BCs drawn
from peripheral or central venipuncture. The growth of potentially contaminating microorganisms in BCs,
such as Propionibacterium species, Bacillus species, Micrococcus species, coagulase-negative
staphylococci, and Gram-positive bacilli, was considered to be the contaminant sampling in accordance
with previous criteria [19]. The onset place of the bactereamia episode within the community was
regarded as community-onset bactereamia [20, 21], which includes community- and long-term healthcare-
associated bactereamia. Polymicrobial bactereamia was de�ned as the isolation of ≥ two microbial
species from one bactereamia episode

As previously described [13, 14], antimicrobial administration was regarded as appropriate if the
following criteria were totally ful�lled: (i) the antibiotic was in vitro active against all causative pathogens
isolated from one bacteremia episode according to the 2020 CLSI breakpoint [18]; (ii) the antimicrobial
dosage and route was administered as the recommendations issued by the Sanford Guide to
Antimicrobial Therapy 2020 [22]. The hour between the ED triage and the initiation of appropriate
antimicrobials was calculated as the time-to-appropriate antibiotic [13, 14]. The time-to-appropriate
antibiotic ≥ 24 hours was regarded as inappropriate administration of empirical antimicrobial therapy
(EAT).

As indicated by the Surviving Sepsis Campaign (SSC) [16], complicated bactereamia was de�ned by
determination of whether that the bactereamia source is amenable to source control, such as the
drainage of an abscess or obstructive tract, debridement of infected necrotic tissue, removal of a
potentially infected device, and de�nitive control of a source of ongoing microbial contamination. As
previously described [23, 24], the appropriateness of speci�c surgical or percutaneous source control for
complicated bactereamia was determined by infectious disease–trained physicians. The period from
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bactereamia onset (i.e., ED triage) to appropriate source control was regarded as the time-to-source
control. Patients not received appropriate source control during the period of intravenous antimicrobial
therapy were regarded as recipients with inadequate source control.

Solid tumors and hematological malignancies were grouped as malignancies. A previous delineated
system (McCabe classi�cation) was assessed as the comorbid prognosis [25]. The bacteremia sources
was determined by established de�nitions of the Centers for Disease Control and Prevention [26]. The
SIRS includes the heart rate > 90/min, respiratory rate > 20/min, body temperature < 36 °C or > 38°, and
peripheral white blood cell count < 4000/mm3, > 12,000/mm3, or > 10% immature bands [27]. The qSOFA
includes the respiratory rate ≥ 22 /min, systolic blood pressure ≤ 100 mmHg, and alteration in conscious
status [28].

Statistical analysis
The Statistical Package for the Social Science for Windows (version 23.0, Chicago, Illinois, USA) was
performed for statistical analyses. Continuous variables were presented as the median and interquartile
range (IQR) and compared by the t-test. Categorical variables were expressed as numbers and
percentages and compared using the Chi-square test or Fisher’s exact test. Using a stepwise, backward
logistic regression model, all variables of 30-day mortality with P < 0.05 recognized by the univariate
analysis were together processed to recognize the independent determinant of 30-day crude mortality.
The Kaplan–Meier curve and Cox regression model was examined to compare the adverse effect of
inappropriate EAT or inadequate source control on 30-day prognoses of patients categorized by qSOFA or
SIRS scores, after adjustment of all the independent determinants of 30-day crude mortality. A P value < 
0.05 was considered signi�cant. A c-statistic (area under ROC [receiver operating characteristic] curve)
was calculated as the ability of qSOFA and SIRS scores to discriminate between survivors and fatal
patients.

Results

Demographics and clinical characteristics of the overall
cohort
According to the inclusion and exclusion criteria (Fig. 1), the total of 3,898 adults having community-
onset bactereamia were enrolled in the present cohort. The median (IQR) age of overall patients was 70
(57–80) years, and male patients (2,018 patients, 51.8%) were predominant. The median (IQR) lengths of
ED stay and hospitalization were 15.0 (5.4–26.4) hours and 10 (6–18) days, respectively. Patients
experiencing complicated bactereamia accounted for 19.9% (775 patients) of the entire cohort. Patients
initially presented with SIRS or qSOFA ≥ 2 respectively accounted for 92.8% (3,619 patients) or 46.9%
(1,927) of the overall cohort. The 15-day and 30-day crude mortality rate was 13.6% (530 patients) and
17.2% (670), respectively.
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Of the total 3,898 patients, common comorbidities included hypertension (1,915 patients, 49.1%),
diabetes mellitus (1,491, 38.3%), malignancies (1,211, 31.1%), neurological disorders (956, 24.5%),
chronic kidney diseases (756, 19.4%), liver cirrhosis (478, 12.3%), coronary artery diseases (391, 10.0%),
heart failure (359, 9.2%), urological diseases (341, 8.7%), and chronic obstructive pulmonary diseases
(214, 5.5%). The leading source of bactereamia was urinary tract infections (1,227, 31.5%), followed by
pneumonia (648, 16.6%), skin and soft-tissue infections (438, 11.2%), intra-abdominal infections (433,
11.1%), biliary tract infections (322, 8.3%), primary bactereamia (287, 7.4%), bone and joint infections
(152, 3.9%), vascular-line infections (144, 3.7%), liver abscess (138, 3.5%), and infective endocarditis (117,
3.0%).

Because of 390 episodes of polymicrobial bactereamia, the total 4,398 causative microorganisms were
identi�ed. The leading ten microorganisms included Escherichia coli (1,528 isolates, 34.7%), Klebsiella
pneumoniae (669, 15.2%), Streptococcus species (605, 13.8%), Staphylococcus aureus (511, 11.6%),
Pseudomonas species (138, 3.1%), Enterococcus species (130, 3.0%), Proteus species (104, 2.4%),
Enterobacter species (101, 2.3%), Salmonella species (66, 1.5%), and Aeromonas species (50, 1.1%).

The time-to-appropriate antibiotic and time-to-source
control
The median (IRQ) of the time-to-appropriate antibiotic and time-to-source control was 2 (1–11) hours and
2 (1–10) days, respectively. The period of time-to-appropriate antibiotic in patients initially presented with
SIRS scores of ≥ 2 (median, 2 vs. 67 hours, P < 0.001) and qSOFA scores of ≥ 2 (median, 4 vs. 36 hours,
P < 0.001) was signi�cantly shorter than those with SIRS scores of < 2 and qSOFA scores of < 2 (Fig. 2A),
respectively. Notably, the time-to-appropriate antibiotic in patients initially presented with SIRS scores of
≥ 2 remained signi�cant shorter than those with qSOFA scores of ≥ 2 (median, 2 vs. 4 hours, P < 0.001)

Similarly, the period of the time-to-source control in patients initially with SIRS scores of ≥ 2 (median, 2
vs. 9 hours, P < 0.001) was signi�cantly shorter than those with SIRS scores of < 2 (Fig. 2B). However, the
period of the time-to-source control between patients initially experienced qSOFA scores of ≥ 2 and those
with qSOFA scores of < 2 did not differ signi�cantly (median, 2 vs. 2 hours, P = 0.89), as shown in Fig. 2B.
Of note, the period of the time-to-source control in patients initially with SIRS scores of ≥ 2 (median, 2 vs.
3 hours, P = 0.003) was signi�cantly shorter than those with qSOFA scores of ≥ 2 (Fig. 2B).

Clinical predictors of 30-day mortality
The association of numerous clinical covariates, including patient demographics, the appropriateness of
empirical antimicrobial therapy or source control, major bactereamia sources, comorbidity severity, major
comorbidities, and the major causative pathogen, with 30-day mortality were examined using univariate
analysis (Table 1). The following variables were positively associated with 30-day mortality: the elderly,
male patients, nursing-home residents, inappropriate EAT, inadequate source control, bactereamic
pneumonia, polymicrobial bactereamia, causative microorganisms of Klebsiella pneumoniae,
Staphylococcus aureus, or Pseudomonas species, fatal comorbidities (McCabe classi�cation), and
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underlying malignancies, neurological diseases, or liver cirrhosis. Otherwise, several factors, including
bactereamia caused by urinary tract infections, biliary tract infections, or liver abscess, E. coli
bactereamia, and comorbid hypertension, were protective factors against 30-day crude mortality.
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Table 1
Predictors of 30-day crude mortality in patients with community-onset bacteremia

Variables Patient numbers (%) Univariate analysis Multivariate analysis

Death,
n = 670

Survival,
n = 3228

OR (95%
CI)

P
value

Adjusted
OR (95%
CI)

P
value

Patient demographics            

The elderly, ≥ 65 years 442
(66.0)

1918
(59.4)

1.32
(1.11–
1.58)

0.002 1.28 (1.04–
1.58)

0.02

Gender, male 394
(58.8)

1624
(50.3)

1.41
(1.19–
1.67)

< 
0.001

NS NS

Nursing-home residents 94
(14.0)

155 (4.8) 3.24
(2.47–
4.24)

< 
0.001

1.99 (1.42–
2.78)

< 
0.001

Inappropriate empirical
antimicrobial therapy

117
(26.4)

624 (19.3) 1.50
(1.24–
1.82)

< 
0.001

1.59 (1.27–
1.99)

< 
0.001

Inadequate source control 42 (6.3) 91 (2.8) 2.31
(1.58–
3.36)

< 
0.001

3.36 (2.19–
5.17)

< 
0.001

Major bacteremia sources            

Pneumonia 299
(44.6)

349 (10.8) 6.65
(5.51–
8.03)

< 
0.001

4.35 (3.46–
5.45)

< 
0.001

Intra-abdominal 75
(11.2)

358 (11.1) 1.01
(0.78–
1.32)

0.94 – –

Urinary tracts 72
(10.7)

1155
(35.8)

0.22
(0.17–
0.28)

< 
0.001

0.35 (0.26–
0.47)

< 
0.001

Skin and soft-tissue 61 (9.1) 377 (11.7) 0.76
(0.527–
1.01)

0.06 – –

Biliary tracts 30 (4.5) 292 (9.0) 0.47
(0.32–
0.69)

< 
0.001

0.46 (0.30–
0.70)

< 
0.001

CI = con�dence interval; NS = not signi�cant (after processing the backward multivariate regression);

OR = odds ratio.
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Variables Patient numbers (%) Univariate analysis Multivariate analysis

Death,
n = 670

Survival,
n = 3228

OR (95%
CI)

P
value

Adjusted
OR (95%
CI)

P
value

Liver abscess 8 (1.2) 130 (4.0) 0.29
(0.14–
0.59)

< 
0.001

0.32 (0.15–
0.69)

0.004

Polymicrobial bacteremia 119
(17.8)

271 (8.4) 2.36
(1.87–
2.98)

< 
0.001

NS NS

Major causative
microorganisms

           

Escherichia coli 167
(24.9)

1360
(42.1)

0.46
(0.38–
0.55)

< 
0.001

NS NS

Klebsiella pneumoniae 149
(22.2)

519 (16.1) 1.49
(1.22–
1.83)

< 
0.001

1.24 (0.97–
1.59)

0.08

Staphylococcus aureus 121
(19.1)

389 (12.1) 1.61
(1.29–
2.01)

< 
0.001

NS NS

Streptococcus species 108
(16.1)

480 (14.9) 1.10
(0.88–
1.38)

0.41 – –

Pseudomonas species 45 (6.7) 93 (2.9) 2.43
(1.68–
3.50)

< 
0.001

NS NS

Enterococcus species 24 (3.6) 106 (3.3) 1.09
(0.70–
1.72)

0.70 – –

Fatal comorbidities
(McCabe classi�cation)

312
(46.6)

716 (22.2) 3.06
(2.57–
3.64)

< 
0.001

2.39 (1.89–
3.02)

< 
0.001

Major comorbidities            

Malignancies 308
(46.0)

903 (28.0) 2.19
(1.85–
2.60)

< 
0.001

1.40 (1.11–
1.76)

0.004

Hypertension 300
(44.8)

1615
(50.0)

0.81
(0.69–
0.96)

0.01 0.84 (0.69–
1.03)

0.10

CI = con�dence interval; NS = not signi�cant (after processing the backward multivariate regression);

OR = odds ratio.
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Variables Patient numbers (%) Univariate analysis Multivariate analysis

Death,
n = 670

Survival,
n = 3228

OR (95%
CI)

P
value

Adjusted
OR (95%
CI)

P
value

Diabetes mellitus 238
(35.5)

1253
(38.8)

0.87
(0.73–
1.03)

0.11 – –

Neurological diseases 217
(32.4)

739 (22.9) 1.61
(1.35–
1.93)

< 
0.001

1.35 (1.06–
1.71)

0.02

Chronic kidney diseases 134
(20.0)

622 (19.3) 1.05
(0.85–
1.29)

0.66 – –

Liver cirrhosis 116
(17.3)

362 (11.2) 1.66 (1.32
=- 2.08)

< 
0.001

1.52 (1.17–
1.99)

0.002

Coronary artery diseases 76
(11.3)

315 (9.8) 1.18
(0.91–
1.54)

0.21 – –

CI = con�dence interval; NS = not signi�cant (after processing the backward multivariate regression);

OR = odds ratio.

 

Furthermore, through the multivariate regression model (Table 1), numerous independent determinants of
30-day crude mortality were recognized: the elderly, nursing-home residents, inappropriate EAT,
inadequate source control, bactereamic pneumonia, bactereamia due to urinary tract infections, biliary
tract infections, or liver abscess, fatal comorbidities (McCabe classi�cation), and comorbid malignancies,
neurological diseases, or liver cirrhosis.

Effects of inappropriate EAT and inadequate source control
on prognoses of patients categorized by qSOFA or SIRS
After adjustment of the independent predictors of 30-day mortality, recognized in Table 1, signi�cant
impacts of inappropriate EAT on 30-day crude mortality were exhibited in patients initially presented with
SIRS scores of 2 and 3–4, but not in those of 0–1 (Fig. 3A). Similarly, signi�cant effects of inadequate
source control on prognoses were evidenced in patients initially with SIRS scores of 2 and 3–4, but not in
those of 0–1 (Fig. 3B).

Notably, adverse impacts of inappropriate EAT (Fig. 4A) and inadequate source control (Fig. 4B) on 30-
day crude mortality were all signi�cant in patients initially experienced qSOFA scores of 0–1, 2, and 3,
after adjusting all the independent determinates of 30-day mortality.
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The discrimination in predicting 30-day mortality by SIRS
and qSOFA scores
For prediction of 30-day crude mortality (Fig. 5), the area under the ROC curve is 0.830 (95% con�dence
interval [CI], 0.812–0.848; P < 0.001) in the qSOFA score and 0.712 (95% CI, 0.689–0.735; P < 0.001) in the
SIRS score; thus the ability to discriminate between survivors and fatal patients was proper in the SIRS
score and excellent in the qSOFA score.

Discussion
Generally, little consensus has been reached regarding the potential advantages of prompt administration
of appropriate antimicrobial therapy in cases of bloodstream infection. Some studies have reported that
such treatment has no effect [29, 30], whereas numerous investigations have evidenced signi�cant
reductions in fatality [13, 31, 32]. Consistent with previous ED-based investigations [13–15], the prompt
initiation of effective antimicrobial therapy was a crucial factor associated with favourable prognoses in
our cohort. Moreover, the �ndings of this study evidence a strong association between adequate source
control and favourable outcomes, suggesting the need for updating the SSC recommendations to include
timely evaluation of the coexistence of complicated infections and the acquisition of successful source
control to achieve rapid stabilisation and improved prognoses [16].

Sepsis is more often recognised from associated organ dysfunction than from less easily identi�ed
infections. Thus, sepsis can be de�ned as “life-threatening organ dysfunction caused by dysregulated
host responses to infections” [16]. Traditionally, The original consensus statement on the de�nition of
sepsis issued by the American College of Chest Physicians/Society of Critical Care Medicine in 1992
de�ned sepsis as a combination of SIRS criteria and the presence of infection [33]. However, this
de�nition recently raised confusion and discussion, because SIRS criteria are not themselves typical
features of infections and thus result in low speci�city for sepsis diagnoses. Accordingly, organ
dysfunction was recently characterized by Sepsis-3 Task Force and they released a consensus statement
rede�ning the clinical syndrome of sepsis, which eliminate the SIRS concept and are based on con�rmed
or suspected infection with a change in SOFA scores of ≥ 2. However, the recently published consensus
de�nitions for sepsis have led to controversy and prompted much discussion [10, 11]. In conformity with
the previous consideration that the new sepsis de�nition de-emphasizes intervention at earlier stages of
sepsis [10], our principal �nding indicated that the sepsis rede�nition was suitable and unsafe, because
delayed EAT administration and inadequate source control were demonstrated to remain a adverse
impact on the short-term mortality of qSOFA-negative patients with bacteremia who had been
characterised as non-septic at the early stage. Otherwise, the neglected effect of delayed EAT
administration and inadequate source control on prognoses of non-septic patients, transitionally
recognized by SIRS scores, was evidenced in our cohort.

The Sepsis-3 guidelines emphasise that the qSOFA can be easily and repeatedly performed and, more
importantly, that it is more accurate than the SIRS score for predicting the mortality of patients with
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suspected sepsis outside of the ICU [28]. Consistent with relevant reports indicating that the qSOFA has
greater discrimination ability for determining in-hospital mortality than the previous de�nition of sepsis
[34, 35], the present study demonstrated that the qSOFA demonstrates better performance for predicting
short-term mortality compared with SIRS criteria. Nevertheless, thoughtful criticisms have also been
articulated for the clinical application of the qSOFA. Many believe that the greater speci�city of the
qSOFA compared with the SIRS criteria may lead to delays in the initiation of treatment because of the
expense of lower qSOFA sensitivity [10]. Consistent with this consideration, the period gap until
appropriate antibiotic administration and successful source control was longer in patients with
bacteremia identi�ed according to the qSOFA in our cohort compared with that in patients identi�ed
according to SIRS criteria.

Bacteremia is associated with high morbidity and mortality, with a crude mortality rate of up to 35% and
costs of up to $37,000 per case [36], and a population-based investigation revealed that the annual
incidence of community-onset bacteremia may range between 43 and 154 per 100,000 [21]. We selected
patients with community-onset bacteremia as the target population and the ED as the research setting
because we believe that the burden of community-onset bloodstream infections is comparable in
magnitude to that which ED physicians face and manage daily when treating conditions such as acute
stroke, acute coronary syndrome, and major trauma.

Our study has certain limitations. First, the retrospective nature of this study made it prone to recall bias
during data collection. To reduce this bias, all clinical information was randomly retrieved by two authors
who inspected medical records together to solve discrepancies in our study design. Second, regarding the
retrospective nature of the analysis of the effect of different variables on patient survival, few patients
with uncertain mortality or incomplete clinical information were excluded; thus, selection bias was
negligible. Finally, because all of the study hospitals were located in southern Taiwan, our �ndings may
not be generalisable to other populations, which may vary in terms of different causative microorganisms
or degree of bacteremia severity. However, the present study is the �rst to provide the external validation
of the Sepsis-3 guidelines in bacteremia patients and thereby to compare the effect of treatment efforts
on prognosis of those categized by traditional and revised sepsis de�nitions.

Conclusion
For patients with community-onset bacteraemia, the qSOFA has greater discrimination ability for
determining fatal patients from survivors than the SIRS score. However, the new de�nition of sepsis,
assessed according to the qSOFA score, might impede treatment efforts. Notably, the delayed treatment
might result in the substantial disadvantage because the adverse effects of delayed EAT administration
and inadequate source control on unfavourable outcomes clearly remained signi�cant in qSOFA-negative
patients classi�ed as non-septic. Accordingly, adopting a stricter de�nition that requires further
progression along the sepsis pathway to avoid delays in intervention administration is necessary.

Abbreviations
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AOR: adjusted odds ratio; BC: blood culture; CLSI: Clinical and Laboratory Standards Institute; EAT:
empirical antimicrobial therapy; ED: emergency department; IQR: interquartile range; qSOFA: quick
Sequential Organ Failure Assessment; SIRS: systemic in�ammatory response syndrome; SOFA:
Sequential Organ Failure Assessment; SSC: Surviving Sepsis Campaign; ROC: receiver operating
characteristic.
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Figure 1

Flowchart of patient selections.
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Figure 2

The time-to-appropriate antibiotic and time-to-source control* in patients with community-onset
bacteremia, categorized by SIRS scores of ≥ 2, SIRS < 2, qSOFA≥ 2, and qSOFA<2. *Only 775 patients
with complicated bacteremia were calculated.
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Figure 3

Impacts of inappropriate empirical antimicrobial therapy (Figure 3A) and inadequate source control
(Figure 3B) on 30-day mortality between bacteremia patients with varied categories of SIRS criteria, after
adjustment of all independent determinants of 30-day mortality.
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Figure 4

Impacts of inappropriate empirical antimicrobial therapy (Figure 4A) and inadequate source control
(Figure 4B) on 30-day mortality between patients with varied categories of SOFA scores, after adjustment
of all independent predictors of 30-day mortality.
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Figure 5

Receiver operating characteristic (ROC) curves of the SOFA and SIRS scores to predict 30-day crude
mortality among patients with community-onset bacteremia.


